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Background: In Benin, around four million Long-Lasting Insecticide-treated Nets were freely distributed to
household to prevent malaria in 2011. In contrast to a previous campaign that targeted only children under 5 years
and pregnant women, this distribution campaign was conducted in order to achieve universal coverage. This study
presents the results of LLIN coverage and utilization after the distribution campaign.
Methods: The study was a cross-sectional household survey which utilized a stratified two-stage cluster sampling
design. The strata represented the twelve departments covered by the national distribution campaign in 2011 and
included a total of 4,800 households randomly selected in the country. A questionnaire adapted from the standard
Malaria Indicator Survey (MIS) Household Questionnaire was used. Data were entered using QPS software and
analyzed with R 2.14.1.
Results: LLIN ownership was 86.4% (74 – 94). On average, each household received 3 LLINs (2–4). The proportion
of households that met the ratio one net for two persons was 77%.
The proportions of individuals sleeping under LLINs were high (84.8%). LLIN use among urban residents was 10%
lower than in effective users from rural areas (P = 0.00224).
Conclusions: The universal distribution campaign conducted in Benin has increased LLIN ownership and use in the
community. But additional efforts are need to improve and maintain LLIN coverage.
Keywords: Long-lasting insecticide-treated nets, Universal coverage, Malaria, BeninBackground
The scaling- up of LLINs interventions to achieve high
coverage of most or ultimately all at-risk populations has
become the national malaria control standard in the Africa
region with substantial support from the Global Fund and
the Roll Back Malaria (RBM) Partnership [1]. Insecticide-
treated nets (ITNs) remain effective tools for malaria pre-
vention and can significantly reduce severe disease and
mortality due to malaria, especially among the most vul-
nerable populations [2]. In recent decades, resources to
fight malaria have increased and many countries across
sub-Saharan Africa are rapidly expanding LLIN ownership* Correspondence: filemont@yahoo.fr
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distribution, and reproduction in any mediumcoverage through several strategies including, social mar-
keting [3,4] and free distribution to target groups (through
antenatal care or immunization campaigns) [5-9]. Actually,
promotion of LLIN use has shifted in emphasis from a
focus on target groups to a broader objective of universal
coverage. To achieve universal coverage, the RBM Partner-
ship aim to distribute one LLIN for every two people by
2015 [1]. The main goal of this mass distribution is to pro-
tect all people living in endemic areas [10].
In 2007, the first campaign of mass distribution of
LLINs took place in Benin. The targets were children
under 5 years and pregnant women. Since 2008, Benin
has adopted a strategy of routine distribution of LLINs
to children <1 year old through measles vaccination ses-
sions and pregnant women through antenatal clinics. In
order to achieve universal coverage, the National Malariantral Ltd. This is an Open Access article distributed under the terms of the
/creativecommons.org/licenses/by/2.0), which permits unrestricted use,
, provided the original work is properly cited.
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LLINs mainly Olyset Nets® from Summitomo, PermaNet
2.0® from Vestergaard-Frandsen, and Interceptor® from
BASF, all free of charge and accessed through a campaign
in 2011. The new National Strategic Plan to control mal-
aria will repeat this intervention every three years to main-
tain universal coverage for sustained impact against
malaria. Several partners are involved in the implementa-
tion of this intervention, including the Global Fund to
Fight AIDS, Tuberculosis and Malaria (GFATM), the
World Bank, the USA President’s Malaria Initiative (PMI)
and Projet d’Appui au Développement du Système
Sanitaire (PADS)/WHO. To supplement LLINs, yearly
rounds of Indoor Residual Spraying (IRS) based on
bendiocarb (FICAM® WP, BAYER,) were done on a re-
gional basis.
The urgent need for data to inform policy about the
level of achievement of the universal coverage led to the
decision to conduct a rapid assessment of the first cam-
paign for universal access. In this we aimed to determine
the proportions of households that received free distribu-
tion of LLINs during the campaign and estimate house-
holds’ coverage rate at the national and regional level after
the campaign. We also evaluated the proportions of chil-
dren under five and pregnant women using LLINs.
Methods
Study area
The study was conducted in Benin (West Africa) and in-
volved 12 districts
– Alibori, Borgou, Atacora and Donga from the North
of the country
– Collines, Zou in the center;
Couffo, Plateau, Mono, Atlantique, Oueme and Littoral
located in the southern part (Figure 1). The northern area
is characterized by a Sudanian semi-arid bioclimatic zone
with only one rainy season in the year (June to October)
and a mean annual rainfall below 900 mm. It is character-
ized by a dry savanna.
The center part is characterized by an intermediate bio-
climatic zone (tropical Sudano-Guinean climate) with
humid savanna and an average rainfall reaching 1000 mm
per year.
The southern area, near the Atlantic coast, is character-
ized by a Guinean-bioclimatic zone with two rainy seasons
(April–July and September–November) and an average
annual rainfall of >1500 mm with degraded tropical forest.
Study population
The study was a cross-sectional household survey which
utilized a stratified two-stage cluster sampling design. The
strata represented the twelve departments covered by thenational distribution campaign in 2011. Each district rep-
resented a survey domain. The first stage was the selection
of the clusters. In each district, an alphabetical list of vil-
lages and grouping of populations sizes by village and city
were established. A total of 40 clusters were selected per
district. Within each cluster, 10 households were ran-
domly selected, resulting in a total sample of 4,800 house-
holds in the country. To form clusters, population data
was obtained from the third General Population and
Housing Census conducted in Benin in 2002.
The second stage involved the selection of house-
holds. In the cluster, the first household to investigate
was randomly selected from the household registration
lists of the distribution campaigns. The first household
found in this list was the gateway to the cluster. In
urban areas with more houses, the selection of the next
households were done after every 10 households count
while in rural areas a reduced jump space of 5 house-
holds was left between two consecutive households
selected.Recruitment and training of interviewers
Interviewers were recruited by district on advice and rec-
ommendation by regional health officers. Four inter-
viewers and one supervisor were recruited per district.
Interviewers were nurses, midwives, social health workers
and anthropologists, while supervisors were senior consul-
tants. In order to avoid information bias, interviewers
were deployed in a department other than the one they
originate from. Before the collection of information in se-
lected clusters, a training session was organized by
interviewing 60 households from 12 villages located in dis-
tricts near Cotonou, the capital city of Benin, not included
in the study. Adjustment was made after the training of
the field team.Data collection
Data collection was conducted from November 28th to
December 5th, 2011, corresponding to four months after
the distribution campaign. A questionnaire adapted from
the standard Malaria Indicator Survey (MIS) Household
Questionnaire [11] was used. The questionnaire was di-
vided into sections including household roster, household
characteristics, the campaign of net distribution, nets re-
ceived during the campaign, nets owned by the household
and their use.
In each district, the data were collected by two teams.
Each team was composed of two interviewers and a super-
visor. In each cluster, interviewers were aided in their task
by a guide identified locally in collaboration with the head
of the village or the officer of the health center. Each team
covered an average of 2–4 clusters per day depending on
the location.
Figure 1 Study area.
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household or an adult person acting on behalf of the
head was interviewed. In occasions where no appropri-
ate respondent was found in a particular household, the
visit of the next home was scheduled. The techniques
used for the data collection are structured interviews
and direct observation after obtaining the consent of
the head of household. A quality control check validat-
ing the data collected was made by each supervisor. A
summary report form on the quality of the data col-
lected was developed. It aims to check for the compli-
ance with the household recruitment methodology and
the completeness of the survey forms.Data processing and analysis
Data entry was done using QPS software with double
entry of all records. Both data sets were then compared
and any discrepancy in records was verified using the
original questionnaires.
After the first stage of cleaning, the data set was trans-
ferred to R 2.14.1 for analysis.
Indicators
Net coverage: the proportion of households with at
least one LLIN and the average number of LLIN per
household.
Tokponnon et al. Parasites & Vectors 2013, 6:265 Page 4 of 8
http://www.parasitesandvectors.com/content/6/1/265Ratio one net for two person (Intra-household
coverage): the proportion of household with at least
one LLIN for two people.
Net usage: proportion of residents who slept under
LLIN the previous night.
The association between LLIN ownership, usage and
explanatory variables (E.g. Size of households, gender,
pregnancy status, etc.) were assessed using a logistic
regression.Ethical clearance
This paper used data from net free distribution cam-
paign survey conducted on behalf of the National Mal-
aria Control Programm in Benin. Because this was part
of the programmatic activity, ethical clearance was
exempted. Informed consent was obtained from each
participant.Results
Sample characteristics
A total of 4800 households participated in the survey
(Table 1). Of these, 2991 representing 62% lived in rural
areas and 1809 (38%) in urban areas. Among the heads
of households interviewed, 2173 (45%) were female and
2627 (55%) were male. In the rural areas 41% of the
heads of households were female and 59% were male
whereas in the urban areas 53% of the heads were female
and 47% were male. The average household size was 6
people (Table 1). Children under the age of five were
recorded in 66% (3182) of the households and the aver-
age number of children under five per household was 1.
Pregnant women were recorded in 14% (652) of the






least one child < 5
Atacora 400 6 [5.89-6.72] 65 [63.86-66.14]
Donga 400 7 [6.91-7.42] 72 [70.83-72.67]
Alibori 400 5 [5.09-6.36] 63 [62.06-64.44]
Borgou 400 10 [8.95-12.68] 67 [66.19-68.31]
Collines 400 6 [6.04-7.29] 74 [73.16-74.85]
Zou 400 5 [5.17-6.97] 60 [58.0-61.30]
Mono 400 6 [5.46-6.60] 63 [61.54-63.96]
Couffo 400 9 [8.17-10.92] 72 [70.83-72.67]
Ouémé 400 5 [5.12-6.17] 64 [63.09-65.41]
Plateau 400 6 [5.63-7.32] 62 [60.25-62.75]
Atlantique 400 7[6.50-7.89] 72 [71.09-72.91]
Littoral 400 5 [5.06-6.11] 62 [60.77-63.24]
Mean average 400 6.42 [6.04-6.78] 66.33 [65.99-66.67]ITNs coverage and ownership after the distribution
campaign in July 2011
Of the 4800 households surveyed, 4672 (97.3%) were in-
formed of the distribution campaign. LLINs distribution
vouchers had been given to 4290 (89.4%) households
and 4147 (96.7%) of them actually received LLINs from
the campaign (Table 2). LLINs universal coverage
targeted by the distribution campaign was not met in
any department. The percentage of households that met
the universal coverage rate is lower in Littoral (52.5%)
and Oueme (73%) and higher in Collines and Borgou
(86%)”. The proportion of individuals sleeping under
LLINs was 84.8%, above the threshold of massive usage.
The distribution campaign increased the LLIN coverage
(proportion of households with at least one LLIN) and
usage (Table 2). The universal coverage was not reached
in all the households but the LLINs use by people was
above the threshold (80%) leading to a collective
protecting effect (mass protection effect).Factors associated with LLINs ownership
In the urban areas, 1456 (80.49%) households out of a
total 1809 households had at least one LLIN. In the rural
areas, 2691 households representing 89.97% of the
households had at least one LLIN (Table 3). The area of
residence, i.e. urban residents had 54% lower oppor-
tunity to own an LLIN than those living in rural areas
(OR = 0.46 [0.39-0.54]; p < 0.001) (Table 3).
Crowding within households played a significant role
in ownership of LLINs. The odds of securing an LLIN at
home during the campaign increased steadily with family
members found within households. Relative to house-
holds with a single occupant, it significantly increased to
1.52 [1.03-2.23] (P = 0.034) within households with 2–4at Average children under 5 per
households
% households with at least one
pregnant woman
1 [0.95-1.15] 10 [09.03- 11.04]
1 [1.27-1.53] 13 [12.02-14.04]
1 [0.94-1.13] 14 [13.02- 15.03]
2 [1.62-2.10] 19 [18.02- 20.02]
1[1.11-1.31] 17 [16.03-18.00]
1 [0.82-1.00] 12 [11.04-13.02]
1 [0.90-1.09] 14 [13.03-15.02]
2 [1.40-2.71] 18 [17.03-19.01]
1 [0.95-1.53] 13 [12.02-14.03]
1 [0.92-1.13] 10 [09.04-11.03]
1 [0.88-1.38] 15 [14.03-16.01]
1 [0.82-1.00] 11 [10.01- 12.05]
1.16 [0.94-1.39] 13.83 [13.37-14.28]
Table 2 LLINs coverage and ownership per household
Department % of households
informed about the
distribution






Proportion of households that met
the ratio one net for two persons
Atacora 97.0 [94.83-98.28] 95.7 [93.30-97.33] 93.8 [90.94-95.73] 2.98 75.3 [71.02-79.47]
Donga 97.0 [94.83-98.28] 96.7 [94.52-98.09] 94.8 [92.11-96.54] 3.26 83.3 [79.60-86.90]
Alibori 99.0 [97.46-99.61] 91.3 [88.07-93.64] 89.3 [85.83-91.92] 2.36 75.5 [71.28-79.71]
Borgou 99.5 [98.20-99.86] 93.2 [90.36-95.32] 89.5 [86.11-92.14] 3.95 86.0 [82.59-89.40]
Collines 98.3 [96.43-99.15] 92.2 [89.21-94.49] 92.3 [89.21-94.49] 2.94 86.3 [82.87-89.62]
Zou 98.7 [97.46-99.61] 89.2 [85.83-91.92] 86.3 [82.53-89.28] 2.34 77.5 [73.40-81.59]
Mono 91.5 [97.46-99.61] 84.2 [80.36-87.49] 79.3 [75.01-82.94] 2.27 78.0 [73.94-82.05]
Couffo 96.0 [88.36-93.61] 89.0 [85.55-91.70] 88.5 [85.00-91.27] 3.36 79.3 [75.27-83.22]
Oueme 96.7 [94.52-98.09] 80.3 [76.07-83.86] 76.8 [72.37-80.62] 1.98 73.0 [68.64-77.35]
Plateau 98.0 [96.10-98.98] 87.3 [83.62-90.17] 85.5 [81.71-88.61] 2.70 79.8 [75.81-83.68]
Atlantique 99.2 [97.82-99.74] 91.5 [90.36-95.32] 87.0 [83.35-89.95] 2.78 80.8 [76.88-84.61]
Littoral 97.0 [94.83-98.28] 81.7 [77.67-85.23] 74.0 [69.49-78.06] 2.00 52.5 [47.60-57.39]
Mean 97.3 [96.84-97.75] 89.4 [88.47-90.2] 86.4 [85.40-87.34] 2.74 77.3 [76.06-78.43]
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members and to 2.66 [1.75-4.06] (P < 0.001) in house-
holds sharing 8 members and above.
There was no association between ownership of LLINs
and the status of being pregnant at a district (OR = 1.13
[0.87-1.48]; P = 0.728). By contrast, both the head of house-
hold gender status of being a male and the fact of having a
child <5 yrs old within households significantly increasedTable 3 Logistic regression assessing factors associated with
Factors Number of individuals Number o













46 and mores years 10323





Male 17633the chance of owning an LLIN (OR= 1.53 [1.27-1.83]; P <
0.001 for gender) and (OR= 1.39 [1.14-1.7]; P = 0.001 for
age) (Table 3).
LLINs actual use rate and associated factors
The proportions of individuals sleeping under LLINs the
night before they were interviewed was high (84.8%). The
odds of effective use of LLINs among urban residents wasLLIN ownership
f individual using LLIN (%) Odds ratios (95% CI) P
23575(84.82)
15640(85.30) 1
7935(83.90) 0.90 [00.84-00.96] 0.00224
131(90.34) 1
3490(89.14) 0.97 [00.53-01.64] 0.91232
7692(86.66) 0.89 [00.49-01.50] 0.68577
12262(82.53) 0.80 [00.44-01.35] 0.43840
2143(84.94) 1
6385(88.59) 1.50 [01.31-01.72] < 0.001
6721(86.82) 1.34 [01.17-01.53] < 0.001
8326(80.65) 0.91 [00.80-01.03] 0.12776
10333(78.43) 1
13242(90.57) 2.47 [02.30-02.65] < 0.001
8630(84.76) 1
14945(84.93) 1.10 [01.03-01.19] 0.855
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0.90 [00.84-00.96]; P = 0.00224).
The actual usage rates of LLINs among family mem-
bers were similar across districts, regardless of whether
members were crowded or not within households (0R =
0.80-0.97; p = 0.43-0.91) (Table 4). Middle age class (25–
46 yrs old) had improved attitude of sleeping under
LLINs compared to younger classes between 15–25 yrs
old (P < 0.0001) but such acknowledgeable attitude was
not observed among classes older than 46 yrs and above
(P = 0.12776) (Table 4).
In areas where the recommended ratio of 1 LLIN per
every 2 persons was met, the odds of effective use in-
creased 2.4-fold [02.30-02.65] (P < 0.001) compared to
areas where this statement was not met.
We observed no influence of the gender status of the
head of household in the rate at which LLINs was effect-
ively used; the odds of usage being similar whether the
household was headed by a man or woman (OR = 1.10
[01.03-01.19]; P = 0.855).
Discussion
The study revealed that 86.4% of households surveyed
have at least one LLIN and confirmed the results ob-
served in the Demographic Health survey conducted in
2012 in Benin [12]. In another study conducted in Benin
in 2010 [13] before the distribution campaign, 40% of
households have at least one LLIN. These observationsTable 4 Logistic regression assessing factors associated with
Factors Number of individuals Number o
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Male 17633showed that the national distribution campaign of LLINs
conducted in Benin in July 2011 has significantly in-
creased LLINs coverage. Universal coverage at country
level as defined by World Health Organization [14] is
then reached. The results also confirmed the evolution
of performance indicators to the strategic objectives of
the sub-regions and those of the NMCP/Benin, which
aimed by this free distribution campaign to bring the
proportion of households with at least one LLIN from
58 to 90% by the end of 2011 [15]. Although the cam-
paign increased household LLIN ownership, it failed to
attain its goal to bring the proportion of 90% of house-
hold with at least one LLIN because the average LLIN
coverage observed in this study was 86.4%. In addition,
the universal bed net coverage goal defined as one for
every 2 people was not also achieved. Only 77% of the
households surveyed met this cut-off suggesting that the
number of LLIN distributed may not be sufficient to
protect and cover 23% of the Beninese households that
received at least one LLIN. But, there were important
variations with this indicator between departments; the
proportion of households in a department that have
enough nets for every two persons ranged from 52% to
86% suggesting that households that did not have
enough nets ranged from 14% to 48%. In fact, the max-
imum number of LLINs to households in the national
distribution campaign was eight per household and this
may affect ownership in large households size [15]. ThisLLIN use
f individual using LLIN (%) Odds ratios (95% CI) P
23575(84.82)
15640(85.30) 1
7935(83.90) 0.90 [00.84-00.96] 0.00224
131(90.34) 1
3490(89.14) 0.97 [00.53-01.64] 0.91232
7692(86.66) 0.89 [00.49-01.50] 0.68577
12262(82.53) 0.80 [00.44-01.35] 0.43840
2143(84.94) 1
6385(88.59) 1.50 [01.31-01.72] < 0.001
6721(86.82) 1.34 [01.17-01.53] < 0.001
8326(80.65) 0.91 [00.80-01.03] 0.12776
10333(78.43) 1
13242(90.57) 2.47 [02.30-02.65] < 0.001
8630(84.76) 1
14945(84.93) 1.10 [01.03-01.19] 0.855
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tional distribution campaign [16]. The same result (40%)
was also reported after national distribution campaign at
Senegal in 2010 [17].
The proportion of households that received a coupon
was 89% for the whole country and the proportion of
household that received at least one LLIN was 86%.
This observation showed that the distribution proced-
ure was efficient but could be improved. However, the
relationship between distributed coupons and receiving
LLINs remains to be explored in several localities [18].
Some households, for reasons of unavailability or diffi-
culties in finding the location of the distribution, or late
removal sites distribution and also the long waiting
times, have not received LLINs. This state of affairs
could justify the low coverage observed in the depart-
ments of Littoral and Oueme.
In urban areas, the number of households with at least
one LLIN was also lower than in rural areas. This could be
associated with the fact that many people in urban areas
have not time to go to the distribution point or have not
received a coupon. In rural areas of Benin, people are often
available and can easily go to the distribution point to re-
ceive LLIN. These reasons could explain why the place of
residence plays a key role in LLIN ownership. The size of
household is also associated with LLIN ownership and is
adequacy with the objectives of the distribution campaign
which aimed to provide LLIN according to household size.
The presence of a pregnant woman did not play a role in
LLIN ownership. This observation could be explained by
the few number of pregnant women recorded per house-
hold in this study. The presence of children under five in
the household was significantly bound with LLIN owner-
ship. This result may be due to the presence of an average
of one child under five per household. The odd of male
head of households with at least one LLIN was significantly
higher than that of female. This is due to the high number
of male heads of household in Benin. Before the distribu-
tion campaign of 2011, to be a pregnant woman was an
important factor in LLIN ownership [15]. Currently, this
trend is being reversed in Benin by the distribution in uni-
versal access; but to be a child under five seems to still play
a key role in LLIN ownership.
Around 84% of households’ members slept under LLIN
the night before, suggesting that the distribution campaign
increased bed net usage. But the number of individuals
who slept under LLIN in urban areas is lower than in rural
areas. This shows a low use of LLIN in urban areas and
could be explained by hot weather associated with low
mosquito nuisance which did not motivate LLIN use.
According to Pulford et al. [19], low mosquito density is
the most widely identified reason for LLIN non-use. How-
ever, more investigation to determine factors associated
with low LLIN use in urban areas is important to inducebehaviour change in urban areas. This study showed that
household size does not play a role in LLIN use. LLIN use
was similar among family members [20] showing that the
2011 distribution campaign successfully achieved the goal
of universal access to LLIN. All groups of people at risk to
malaria infection are covered but the middle age class (25–
46 yrs old) had an improved attitude of sleeping under
LLINs. This finding was also observed by Garley et al. [21]
in Nigeria who showed that people over 25 years old use
more LLIN. This difference in LLIN use between this age
group and others could be due to sleeping arrangements.
People of this class of age are often married and sleep to-
gether with their spouse; this could increase the number of
people of this class of age that use LLIN comparatively to
other class of age.
The universal coverage aimed to cover all people in
the community but not only the target groups. The goal
is to provide equitable protection to all household mem-
bers and to benefit of the collective protecting effect in-
duced by the high household coverage. The comparison
of LLIN usage between family members illustrated the
increased conscientiousness in LLIN use in Beninese
population. Then, with more efforts and engagements
from different partners implicated in malaria control
strategies in Benin, all the goals of universal coverage
will be achieved.
This study showed positive impact of mosquito net
distribution campaign in Benin. However, further assess-
ment would have been possible, if logistics and baseline
data for households’ economic characteristic and net use
were available. The analysis of net coverage and net use
was restricted to the post campaign survey and reference
before the campaign was also limited to PNLP (2011)
[13]. Therefore, it was important to conduct an assess-
ment before each distribution campaign to provide refer-
ence data for the post-campaign assessment.Conclusion
This study shows an improvement of the performance in-
dicators towards universal coverage. But it should be clari-
fied that further efforts are still required to achieve the
standard of an ITN for two people in the household. Ef-
forts are also required in order to maintain the observed
coverage rates in different department safer this campaign
that help to cover around nine out of ten households.
This assessment allows us to have the data that could
help the national malaria control program to improve
others LLIN campaigns to reduce morbidity and mortal-
ity due to malaria in Benin.
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